BEST AVAILABLE COPY 



00/10/01 TUB 10:1***1 



JAPANESB PATENT OFFICE 
PATENT JOURNAL (A) 
KOKAl PATENT APPLICATION NO. SHO 59U984>209520 



IntCL 3 : 


B65T> 1/00 
//B29D 7/00 
OP8.J 7/I0 : 


Sequence If os. for Office Use: 


6S62.3E. 
66S3-4F 
7446-4F 


Filing Nb>: 


Sho38[1983]-78235 


Filing Date: 


May 6, 1983 


Publication Date: 


November 28, 198* 


No. of Inventions: 


1 (Total of6 pages) 


Examination Request: 


Not filed 



PLASTIC CONTAINER 



MikSo Kobayashi 

1- 1S-3 Irie, Kaimgawa-ku, 
Yokohamarshi 

Taunetaka Fujihara 

1 -2-20 Sakurajnoto, Kawasaki-ka, 

Kawasaki-flhi 

Kwyi Takenwra 

2- 18-15 Fujimi,. Ageo-shi 

Chikam Aoyama 

5-24 Oshima. Kawasaki-tot 

Kawasaki-shi 

Showa Dcnko K-K. 

1-13-9 Stebftdaiirion/Minaib-ku, 

Tokyo 



Invtntors: 



Applicant: 



&G.UAGE=PCL 



\ 



OS/10/02 TUB 10:12 PAX @004 



Agent: Sciichi Kikuchi, patent attorney 

[Ther* ajeTio amendments to this patent] 

Claim 

A type of plastic container characterized by the following facts: a composiuonconsisting 
of 20-80 wt* of a propyJene-basedmsin and. 80-20 wt% of a flake-shaped inorglanic filler is 
molded into a sheet with thickness of 0.2- 1.5 wf%; the sheet is predated with corona discharge; 
printing is performed on the treated surface, and punching processing is performed to form the 
plastic container; for this plastic container, the reflectivity of said treated.surfacc of sheet is*t 
least 50%. 

pebiled explanation of t he invention 
Objective of the invention 

This invention pertains to a type of printed plastic container. More specifically, this 
invention pertains lo a type of plastic container manufactured as follows: a propylene-bescd resin 
composition containing flake-shaped inorganic filler is molded into, a sheet; corona discharge is 
performed for the sheet; printing is performed on the sheet; and punching processing is carried 
out to form the plastic ^container; The printing is vivid, and the secondary adhesiveness is good 
far the plastic container. 

Background of the invention 

In the prior ajt, : packing containers for frozen foods, detergent powder, and other 
substances that require a -waterproof condition are prepared as follow?: wax or thclikc is applied 
to cardboard to make it waterproof, or low-density polyethylene is laminatcdon said cardboard 
to make it waterproof; then, printing and punching processing are carried out; followed by: 
assembly to form the packing container. However, when said waterproof cardboard is used, 
warping may occur and the dimensions may change due to moisture. Consequently, when 
multicolor printing is carried out color deviation may occur. This isundesircd. In order to solve 
this problem, the use of propylene, polyethylene or other plastic *heet h as been proposed to 
construct a container. However, even when the temperature varies a litrie, warping occurs. This 
is undesired.In order to prevent this problem, an annealing device Aouldbe installed As a 
result, the cost increases. Also, because assembly Is performed after punching, the sheet has 
directionality, and plastic deformation is difficult. Consequently, it is difficult to obtain-the 
desired shape. Then, warping and twisting may occur: This is undesired. In addition, when offset. 



09/10/02 TUB 10:13 FAX 



©005 



3 

gravure printing is performed on a surface with alow surface reflectivity, it is impossible to 
realize a vivid print. Due to this problem, the commercial value decreases. 

Constitution of the invention 

In order to solve the aforementioned problems, the present inventors haveperformed 
extensive research. As a result of this research, it was found that a plastic container with the 
following features can solve, the aforementioned problems: 

A composition consisting of 20-80 wt% of & propylene-baBed resin and 80-20 wt% of a 
flakershaped inorganic filter is molded into a sheet with thiclaess of 05-1 .-5 mm; the sheet is 
pre treated with corona discharge; printing is performed on the treated surface, and punching 
processing is performed to form the plastic container,:for this piastre container, the reflectivity of 
said treated surface of the sheet is at least 50%. 

As a result; this invention was achieved. 

Effect of the invention 

For the plastic container prepared In this Invention, the following effects (characteristic 
features) can be displayed. 

(1) It itpossibleto fonna vividprint 

(2) The secondary adhesiveness of the printing ink is excellent. 

(3) There is no warping or twisting of the sheet or container.; 

(4) The water resistance is good. 

(5) The dimensional stability with respect to temperature is good. 

The plastic [container] 6t this invention Jiaving the aforementioned effects can be used in 
the following typical applications: 

(1) Packing container for frozen foods 

(2) Packing container for detergent powder 

(3) Packing container for makeup 

(4) Packing container for ice cream 

(5) Packing container for butter, margarine, cheese, etc. 

Specific explanation of the invention 
A. ftropylene-based reain 

The propyiene-based resin used in. this invention refers to propylene homopolymer or a 
random or block copolymer made of propylene and ethylene and/or other a-blefin having a 
carbon number up to 12 (with the copolymer proportion of the turn Of ethylene and other 
oc-olefins up to 20 wt%). For the propylene-based resin, the melt flow index (as defined in JIS 
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K-6758, measured at 230°C under a load of 2. 1 6 kg, referred to as *MFT) is usually in the range 
of 0.01-50 g/10 min* or preferably in the range of 0.1-20 g/10 min, or more preferably in the 
range of 0.1 -1 0 g/10 rain. If the MFI of the prppylene-based resin is smaller than 0.01 g/10 min, 
the moldability of the shee* will bepoor, end it will be difficult to.obtain a sheet with a.uniform 
thickness. On the other hand; if a prqpylcnc-based resin with MFI exceeding 50 g/10.min is used, 
the melt tension of the sheet will be insufficient; andit will be difficult to obtain a sheet with a 
uniform thickness, *nd the obtained sheet will not have sufficient impact strength- 

Said propylentrbased resin is prepared by meanB of horoopolymeiizing propylene or 
random or block copolyrnerisiog propylene -with ethylene and/or other a-olefin in the r presence 
of a catalyst (the so-called Ziegler Nana catalyst) prepared from an drganometallic compound 
(such as an organicialuminijmcompound) and a supported carried type catalyst prepared from a 
transitional metal compound (such as a titanium-based compound) or by supporting the 
transitional tnetal compound on a carrier (for example, magnesium-baaed compound, bj other 
treated substance). 

B. Flake-shaped inorganic filler 

For the flake-shaped inorganic filler used in this invention, the average particlcsizc 
should be 20 pm ox smaller, or preferably 10 Mm or smaller, or more specifically in the range of 
03-7.0 ion. If a flake-shaped inorganic filler with average particle riae over 20 pm is used, the 
Obtained sheet and container will have a poor intact strength, and, in thermal molding, the 
draw-down amount will be large, and the thickness of the molding will besignificant. Thisis 
undesired. The average aspect ratio should be in the range of 3r20, or preferably in the range of 
3-15, or more preferably in the range of 5-15. If the average aspect ntio is smaller than.lfbrthe 
inorganic filler used, the obtained sheet or container will lack rijgidity, and this is undesircd. On 
the other hand, if the average aspect ratio of thcflake-shaped inorganic filler; is over20, it will be 
difficult to maintain the shape of the flake-shaped inorganic filler, and the flake^shaped inorganic 
filler will break duringbleriding. Typical examples of inorganiciillcrs include talc, iwca, glass 
flakes^ graphite, etc. Among them, talcrand mica are preferred. 

C Manufacturing of the composition (mixture). 

For the composition of this invention, the proportion of said flake-shaped inorganic.filler 
should be in the range of 20-80 wt%, or preferably in the range of 20-70 wt%, or more preferably 
in the range of 30-70 wt%..lf the proportion of ihe flake-shaped inorganic filler is lessthan 
20 wt<&, the rigidity of the sheet wM be insufficient, and warping win occur with changes, in 
temperature. On the other hand, if the proportion is over 80 wt%, the fluidity of the composition 
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will decrease significantly, and it wijl be impossible to obtain a sheet with a uniform thickness, 
and even when a sheet is obtained, the impact strength will be insufffcienL 

When the composition of this invention is manufactured, the propylene-based resin and 
flake-shaped inorganic flJler ait mixed [.uniformly, so that the purpose can be realized/That is, 
the composition of this invention can be prepared by blending the components uting amixer 
commonly used in this industry, such as a Heriscbel rnjxeror other rxrixer for- d#. blending, or a 
Banbury mixer, kbeader, roll thill, screw extruder, or other mixing; machine for melting blending. 
In this case, one may first perform dry blending, and then the obtained composition (mixture) 
may be melt blended to obtain an even more homogeneous composition- In this case,.usually f . 
after melt blending, peptization is performed to fdiro pejjets fear use in the later molding step. 

When the composition of this invention is manufactured, one may mix all of the 
components of the composition attheAame time; Also, one may mixaportion of the components 
beforehand to form a mastcrbatch, and then mix the remaining components into the obtained 
composition (masterbatch). In short,, when the composition of this invention is manufactured, 
components in amounls.correaponding.to the aforementioned composition arc blended to font) an 
overall homogeneous mixture, to realize the aforementioned purpose. 

When the composition of this invention is manufactured; the composition may be 
prepared from a propylene-based resin and. flake^shaped inorganic, filler. However, as needed, , 
one may also add commonly used stabilizers against heat, light (UV light) and oxygen* flame 
inhibitor, lubricant, processabiliry improving agent, static: inhibitor; and other additives as long as 
the: aforementioned effects (characteristicfeeturea) are not hampered. 

D. Manufacturing of the sheet 

The composition prepared in the above is molded into a sheet using any of the following 
methods conventionally adopted in the industry of synthetic resins: T-die method, blow method, 
calendering method, etc. In any case, for the obtained sheet the reflectivity of at least one side of 
the sheet should be at least 50%. K the iriectivity of the sheet is lower than 50%, It will be 
impossible to obtain a container with a vivid print on it. As a method for obtaining a aheet with a 
reflectivity at least of 50%, usually,, the sheet-like object in a melt or semiroclt state is fed 
between a pair of pressing rolls finished to a mirror surface quality (both rolls may be. metal rolls, 
or one of the two rolls can be a heat resistBnt rubber roll). However, there is no special restriction 
on the specific manufacturing method inihis invention (inline or outline method may be used), 
as long as the reflectivity of at least onevsurfaceis 50% or higher. 

For the sheet prepared in this way, the thickness should be. in the range of 0.2-1 .5 mm, or 
preferably in the range of 0;2-l .2 mm, or more preferably in the range of 0.2-1.0 mm. If the 
thickness of the sheet is [smaller than] 0:2 mm, rigidity will be insufficient, and the ability to 
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bold contents in the container will be poor. AJso, it will be difficult to process juled lines for 
forming the container (such as a box). On the other hand, if the thickness is larger than 1JS mm. 
although ruled lines can be processed, molding will be difficult, and a good container will not be 
obtained* 

Both said melt Wending operation and molding operation should be performed at-a. 
temperature highd\than the softening point of the propylene-based re6in used. However, when 
the temperature is higher than 280°C r the propylene -based resin wfl) partially thermally 
decompose; Consequently, it js necessary to perform said operations at a temperature lower than 
280°C. 

£. Corona treatment 

When corona treatment is performed. far the sheet manufactured as above, usually, the 
same method of treatment as that of corona treatment of the synthetic resin may be used. The 
following is a typical treatment method: a ground roll covered with polyethylene tercphthaJate, 
silicon or other dielectric and an arc-shaped or rod-shaped plate electrode are installed with a gap 
atO.5-2 mm! between them, and corona discharge with power of 100-1000 W is performed in tins 
gap, while said sheet is fedthrough the gap. This treatment can be performed for both sides-of 
the sheet. Also, it may be performed during the sheet manufacturing, operation or. in some cases, 
as another step after the sheet is wound up (such as the step in which the sheet is slit to an 
appropriate, width, or the printing step). In addition, it is also possible to perforin the treatment in 
a combination of these steps. The effect of the corona discharge is evaluated by means of the wet 
tension. If the wet tension is over 34 dyne/cm, it is considered as passed. 

F. Printing, punching, formation of container 

For the treated sheet obtained in the above, printing may be performed using an oil-based 
printing ink for the propylone-based resin on the surface that has a reflectivity of 50% or higher, 
such as .offset printing, letterpress printing, or.gravure printing. As a result, an attractive print is 
obtained. For the sheet printed in this way, punching is performed: to a shape.fbr making a 
Container by means of a conventional knife mold. In addition, ruled lines ore formed during the 
punching operation. For the printed and punched sheet prepared as above, a container is prepared 
by bonding by means of an adhesive {e.g., rubber-baaed adhesive, hot melt-based adhesive). In 
this way, the: packing container of this inveriticin is formed. 

Application examples and comparative examples 

In the following, this invention wjjl be explained in detail with reference to application 
examples. 
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In the application examples and comparative examples, the wet tension was measured 
according to JIS K-6760. Rigidity was measured at n drawing speed of 5 mm/min according to 
JIS K-6768, and it was evaluated by means of Young's modulus. In addition, the reflectivity was 
evaluated by means of gloss as defined in JIS Z-870'l. The vividness of printing wns^eveh1ated as 
follows: After spots (diameter of 0.08 mm) were printed at a density of 5 spots/mm uslng-an 
offset plate, the presence of voids in -the printing was evaluated at a magnification of 50X. In 
addition, for evaluation of the adhesiveness, of the printing ink, checkerboard^patterri separation 
test was performed. In the^heckcrboaid-paucxn separation test, a checkerboard pattern was cut 
in 100 squares, 1 mm square, by means of the cutter: Then^ an adhesive tape (made by Nichipan 
K-K.) was epplied and completely bonded' by finger pressure. Then, the. adhesive tape was peeled 
off, and the results were inspected. 

The propertiesrof . the prop ylene-^ased resin and flake-shaped inorganic filler used in the 
application examples and comparative examples axe as follows . 

Propylene homopolymer 

As a propylene-based resin, propylene homopolymer (referred to as PP(i)) with density 
of 0:900 g/cm 3 and MFI of 0.5 tflQ min was used in the test. 

Ethylene-propylene block copolymer 

As a propylene-based resin, propylene-ethylene block copolymer (referred to as PP(2)) 
with ethylene content of 10.5 wt%, MFI of 0.7 g/10 min and density of 0.900 g/cjn 3 was used. 

Ethylene-propylene random copolymer 

As a propylene-based resin, an ethylene-propylene random copolymer with density of 
0*900 g/cm 3 (with content of ethylene of 3:0 wt%, MFI of 0.8 g/10 min, referred to as FP(3)) was 
used. 

Flake-shaped inorganic filler 

The types of flake-shaped inorganic filler used In the test include talc with aspect ratio of 
about 7 (average particle size of 3 urn) and mica with aspect ratio of about 8 (average particle 
size of 3 Jim). 

Appl ication Exanrplea.l-S, C omparative Examples 1-3 

The aforementioned propylene-based resin and flake-shaped inorganic filler in amounts 
lisved in Table 1 (by weight) were dry blended for 2 min using a.Hcnschcl mixer. Each obtained 
mixture was blended and palletized using* vent-equipped biaxial extruder (diameter of 75 mm). 
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The obtained pellets were used to form a sheet with thickness of 0;4 mmby means of an extruder 
(diameter of 65 ram) equipped with T-dies at a resin temperature.of 240°C, In this case, the melt 
sheet output from T-dies was fed between a pair of metal rolls whose surfaces wece finished to a 
mirror surface quality (with roll surface temperarurt at 80°C) 3nd ; which were set to process a 
0.4-miD-thick::€hect. Then, the sheet was cooled. The sheet was then subject to corona tieatmeot 
using* corona treatment xD^hine:(ihanufactured by Pillar Co., solid-state system, model of 
TST-5) set at output of 120 V end ? A (this corona treatment was not performed in Comparative 
Example 3)* followed by binding. In additiotu tbe. obtained sheet was gravure printed using an 
ink for propylene-based resin (product of Tokyo Ink Go.), and the sbee* was then punched into 
the shape for forming the container using a knife mold. Table 1 lists the.MFI data ofthc pellets, 
as well as tensile Young's modulus, reflectivity and wet tension of the obtained sheets. As far a6 
the vividness of printing iff concerned, in all of the application examples and Comparative. 
Example 2, no deviatibns:or voids were observed in printing. However, in : Comparative 
Examples 1 arid 3,^Jcviatibri8 and vbids were observed in printing. In the checkerboard peeling 
test, iii allof the appHcation: examples and Comparative Examples 1 and 2, no separationof the 
printmg ink was observed. However, in Comparative Example 3, all of the-ihk was. separated. In 
addition, after punching into sheets to form a box, the sheets were placed in a gear.oven at 50*C 
for 1 h. In all of the appjibation examples and Comparative Ex ampies 1 and 3, no warping or 
deformation was observed. Qn the other hand, in Comparative Example 2, serious warping and 
deformation took place. 
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P»y ill ul mm A hAf A J A 

rTOpyjaDO- D&Seu rt&lfl 


3 


Type 


* 
4 


Amount added (parts by weight) 


5 


Flake-shaped inorganic filler 


6 


Type 


7 


Amount added (parts by weight) 


«• 


MFI (g/lO min) 


* 


Tensile Young 1 * modulus 


10 


Reflectivity 


11 


Wei tension (dyne/on) 


12 


Application Example 


13 


Comparative Example 


14 


Talc 


15 


Mica 



As can be seen from the results of the aforementioned application examples and 
comparative examples; for the plastic container of this invention, the printing. property, rigidity, 
dimensional, stability, end waterproof property are excellent Consequently, it can he used as a 
substitute for cardboard conventionally used as packing containers for frozen foods (e.g., frozen 
cakes, hamburgers), detergent powder, Japanese wine; milk- butter, margarine, cheese, makeup, 
ice cream, etc. 
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